Insertion of an intracisternal A particle retrotransposon element in plasma membrane calcium ATPase 2 gene attenuates its expression and produces an ataxic phenotype in joggle mutant mice.
Using forward genetic analysis, we identified the insertion of an intracisternal A particle (IAP) retrotransposon element in the plasma membrane calcium ATPase 2 gene (Pmca2/Atp2b2) in the joggle mouse, a novel mutant that displays ataxic gait by postnatal day 12. Expression of Pmca2 mRNA in the joggle mouse is only 5% of that in the wild type mouse. The insertion is located 15 bp downstream of the donor splice site of the exon containing the initiation codon. Chimeric mRNA composed of the 5'-region of Pmca2 and the IAP element were detected, indicating that some of the primary transcripts are terminated by polyadenylation signals in long terminal repeats of the IAP element. We also identified cryptic splice sites in the IAP element that are likely involved in aberrant splicing of the Pmca2 primary transcripts that leads to rapid degradation of mRNA through nonsense mediated mRNA decay. Ataxia was observed in compound heterozygous mice carrying the joggle mutation and the wriggle mutation, a previously reported missense Pmca2 mutant. Thus, we attributed ataxia in joggle mice to reduced expression of Pmca2, resulting from insertion of the IAP element.